INTRODUCTION

32
A striking feature common in various datasets collected during and after the 2011 Oki earthquake in the Japan Trench subduction zone is the evidence for co-seismic rupture 34 propagation to a shallow depth near the trench (Ide et al., 2011; Ozawa et al., 2011; Yokota et 35 al., 2011; Ito et al., 2011; Fujiwara et al., 2011; Kodaira et al., 2012) . This shallow slip along 36 the plate boundary fault resulted in co-seismic horizontal displacement of the seafloor, >50 m 37 towards the East (Fujiwara et al., 2011; Ito et al., 2011) , and significantly contributed to the 38 generation of the destructive tsunami (Yokota et al., 2011) . Additionally, large submarine Studies carried out in other subduction zones support the hypothesis of co-seismic fault 49 slip potentially reaching close to the trench (Gulick et al., 2011; Henstock et al., 2006; 50 Sakaguchi et al., 2011) . Likewise, submarine landslides, presumably triggered by mega-thrust 51 earthquakes, have been identified in marine-geophysical data along convergent margins 52 worldwide (McAdoo et al., 2004; Ratzov et al., 2010) . Landslides have also been proposed as 53 agents in shaping the surface and controlling the stability of frontal prisms in such settings 54 (Ratzov et al., 2010; von Huene et al., 2004) . Such studies, however, often lack samples from 55 the seafloor and subseafloor to groundtruth geophysical interpretation and models. Where 56 cores are available, one of the remaining challenges is to adequately date recent deformation 57 structures, in order to causally assign them to well-known very recent earthquakes. Only these 58 data combined with geophysical data can allow discussion of the dynamic contribution of 59 earthquakes and submarine landslides in shaping convergent margins on geologic vs. human 60 timescales.
61
In this study, we present new data from two rapid-response cruises by the Japanese vessel 62 R/V Mirai and the German vessel R/V Sonne (cruises MR12-E01 and SO-219A, respectively), 63 which cored at the Japan Trench, 140 km seaward of the 2011 Tohoku-Oki earthquake 64 epicenter in water depths up to 7.6 km (Fig 1) . We use sediment core and pore-water 65 geochemistry data to identify and date recent sediment remobilization processes. Several 66 previous studies suggested that submarine landslides can impact the shape of pore-water 67 profiles (Henkel et al., 2011; Hensen et al., 2003; Völker et al., 2011; Zabel, 2001 (Henkel et al., 2011; Hensen et al., 2003) . This disruption seated rotational slump mechanism generated the observed features ( to the slump, as corroborated by our structural mapping showing that it is spatially confined to 168 the subsiding head-region of the slump (Fig 1) .
169
Compression at the toe of the frontally-confined rotational slump is difficult to be 
MATERIAL AND METHODS
Multibeam bathymetry data
Bathymetric data during R/V Sonne Cruise SO219A were acquired at a survey speed of mostly 6 knots (4 knots for selected detailed mapping surveys), using a KONGSBERG EM 120 multibeam echosounder operated at 12 kHz. The transducers have a nominal opening of 2° in along-track direction and also 2° in across track direction. The multibeam echosounder is capable of recording up to 191 individual beams across track within a swath of up to 150°.
However, for the purpose of detailed bathymetry mapping in the study area, the swath width was reduced to 90°. For analysis (Fig 1) , we only use the data obtained by beams within a 45° 
Core sampling
Sediment cores were retrieved using a gravity corer and piston coring system operated onboard R/V Sonne and R/V Mirai, respectively. Closed SO219A gravity cores were sampled for interstitial water close to in situ sediment temperature within the first three hours after retrieval, using rhizon samplers (Seeberg-Elverfeldt et al., 2005) . The sampling interval was generally 3 cm (0 to 15 cm), 5 cm (15 to 30 cm), 10 cm (30 to 100 cm) 25 cm (100 to 200 cm) and 50 cm (below 200 cm). Based on the first results, additional samples were taken from the working core half of all three cores presented in this study to increase the resolution of the data. The pore-water flow was generally good, so that most sample volumes were between 5 and 18 ml after a maximum of three hours. For the determination of the 210 Pb activity, sediment samples from the uppermost 78 cm of core GeoB16426-1 were taken every 5-10 cm using 10 ml plastic syringes with cut tips.
Physical property and sedimentological analysis:
The undrained shear strength of the sediment was determined on the working half every 10-15 cm using a Wykeham-Farrance cone penetrometer WF 21600 and following the procedures after Wood (Wood, 1985) . Bulk density and fractional porosity, which were also used as input parameters for modeling of the sulfate profile development (see below section 1.5) and for processing gamma spectrometry data (see below section 1.6) were measured on a Geotek
Multi Sensor Core Logger at Bremen Core Repository, MARUM (University of Bremen), and data were processed following the procedure after Blum (1997) .
Sedimentological investigations involved a detailed visual core description and analysis of smear slides under a cross-polarizing microscope.
Pore-water analysis
Alkalinity was determined onboard R/V Sonne by pH controlled titration with HCl. The algorithm used to calculate alkalinity is modified after (Grasshoff et al., 1983) and accounts for the activity of seawater and dilution by the titration solution so that the results are stable for different endpoint pH values (see http://www.marum.de/en/Alkalinity_pH.html). The measurement has an accuracy of better than 0.2 mmol/l.
Ammonium was detected onboard R/V Sonne using the PTFE tape gas separator technique (modified after Hall and Aller (1992) ). The detection limit is 5 μM, and accuracy is better than 1 %.
Sulfate concentrations were determined by means of ion chromatography (Metrohm IC Advanced Compact 861) with an analytical error <3 %.
Diffusion modeling of the pore-water sulfate profile
The re-equilibration of the kink shape SO 4 2− profile in the upper parts of sites GeoB164-26 and -29, based on molecular diffusion was simulated with the spreadsheet model EXPLICIT (Schulz and Schulz, 2005) . Diffusive transport of SO 4 2-[diffusion coefficient in sediment D sed = 3.34 E-10 m 2 /s at 5°C, with a porosity of 0.7, as measured in the cores (Fig DR1) , and tortuosity of 1.31] was calculated for a one-dimensional column using explicit numerical solution of Fick's law of diffusion (Schulz and Schulz, 2005) . Initial boundary conditions were derived assuming steady state linear profiles below and initially fully mixed conditions immediately after the "initial disturbance event" above the observed sedimentary contacts. Table DR3 : Interstitial pore water geochemistry data Table DR4 : Results from nondestructive gamma spectrometry measuring total, supported and unsupported 210Pb activity at site GeoB16426-1 Table DR4 : Results from nondestructive gamma spectrometry measuring total, supported and unsupported 210Pb activity at site GeoB16426-1 Figure DR1 : Physical property and pore-water geochemistry data of cores GeoB16426-1, -27-1 and -29-1: A. Seismic image of the trench axis obtained in 1999 before the earthquake. An interface imaged ~200 m below the seafloor (black interface) at the landward slope of the trench is an artifact generated by a bubble signal from a non-tuned large airgun. Vertical exaggeration, 2:1. B Seismic image of the trench axis obtained after the earthquake. Vertical exaggeration, 2:1. C. High-resolution seismic image obtained after the earthquake around the trench (within the rectangle shown in Fig S3b) 
Non-destructive gamma spectrometry
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